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DESCRIPTION 
AUDIO RECORDING DEVICE 

TECHNICAL FIELD 

The present invention relates to an audio recording device, which stores 
audio data in an IC memory or other type of recording medium, in particular an 
audio recording device, which can transmit audio data to and from an external 
device. 

BACKGROUND ART 

In recent years, audio recording devices that convert analog audio signals 
obtained by a microphone or other sound collection means to digital audio data 
and store the digital audio data in an IC memory have become common. Such 
audio recording devices do not require a rotary drive mechanism and therefore 
have the advantages of being lightweight and compact when compared with 
audio recording devices which use magnetic tape or magnetic optical disks as a 
recording medium. 

There are audio recording devices that use an IC memory as a recording 
medium, which can be connected to a personal computer (hereafter, "PC") and 
transmit digital audio data to and from the PC. USB (Universal Serial Bus) is 
widely used for transmission of data between the audio recording device and the 
PC. 

FIG. 9 shows the mechanism for connecting a conventional audio 
recording device (l) and a PC (8). The audio recording device (l) is provided 
with a USB connection terminal (23), and the PC (8) is provided with a USB 
connection port (81). If the USB connection terminal (23) is protrudingly 
provided on a surface of a casing (3) of the audio recording device (l), the 
terminal (23) is easily damaged by. shocks, etc., and this is also undesirable from 
a design perspective. The USB connection terminal (23) is therefore located in a 
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concave portion (30) formed in a bottom portion of the casing (3) of the 
conventional audio recording device (l). Further, when connecting the audio 
recording device (l) to the PC (8), a connection cable (7) is used that is provided 
with a USB connection port (71) on one end and with a USB connection terminal 
5 (72) on the other end. The audio recording device (l) is connected to the PC (8) 
by inserting the USB connection terminal (23) of the audio recording device (l) 
into the USB connection port (71) of the connection cable (7), and inserting the 
USB connection terminal (72) of the connection cable (7) into the USB connection 
port (81) of the PC (8). 

10 The IC memory (not illustrated) of the audio recording device (l) is 

recognized by the PC (8) when a plug-and-play function of an operating system 
provided in the PC (8) is activated, after the audio recording device (l) is 
connected to the PC (8). Audio data can be transmitted between the audio 
recording device (l) and the PC (8) using the operating system of the PC (8). 

15 For example, editing, processing, and converting to text the data digital audio 
data in the audio recording device (l) are performed using the PC (8). If the 
audio recording device (l) is provided with a playback function, digital audio data 
can be transferred from the PC (8) to the audio recording device (l). Using the 
PC (8), the data digital audio data in the audio recording device (l) can also be 

20 sent to and from another PC using electronic communications lines such as the 
internet. 

As described above, the intervention of the connection cable (7) is 
required to connect the audio recording device (l) to the PC (8), so storage of the 
connection cable (7) is inconvenient for users, and furthermore users cannot 

25 connect the audio recording device (l) to the PC (8) if the connection cable (7) is 
misplaced. The audio recording device (l), which is provided with an IC 
memory, is compact and lightweight, and has the special advantage of 
outstanding portability. The fact that the connection cable (7) must be carried 
separately in order to connect to the PC (8) significantly diminishes these 

30 advantages of the audio recording device (l). 
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Moreover, in automobiles or on trains, under circumstances where 
working space is limited, when using^the audio recording device (l) connected to 
the PC (8) as shown in FIG. 9, there may be no space separate from the PC (8) to 
place the audio recording device (l), and the audio recording device (l), when 
5 placed, may fall to the floor and break due to vibration or other causes. 
However, protrudingly providing the USB connection terminal (23) to the surface 
of the casing (3) of the audio recording device (l) to make it possible to connect 
the audio recording device (l) directly to the PC (8) is impracticable when 
protection of the USB connection terminal (23) and design are considered. 

10 On the other hand, as shown in FIG. 9, the conventional audio recording 

device (l) may be placed on a tabletop for audio recording of meetings, seminars, 
and other events. In this situation, there was a problem in that collecting audio 
using an internal microphone would cause vibration noise from the tabletop 
surface to be collected by the microphone and recorded together with the audio, 

15 due to the close distance between the tabletop surface where the audio recording 
device (l) is placed and the microphone. 

The present invention resolves the above-mentioned problems and 
presents an audio recording device which can be directly connected to a PC or 
other external device without protrudingly providing a USB connection terminal 

20 or other connection terminals for external devices on the surface of the casing, 
and wherein vibration noise from the surface on which the audio recording device 
is placed is not collected by an internal microphone or other sound collection 
means. 

25 DISCLOSURE OF INVENTION 

An audio recording device of the present invention is provided with a 
sound collection means, a terminal for connection to an external device, a first 
casing, and a second casing, wherein one end portion of the second casing is 
rotatably joined to a lower end portion of the first casing, such that the second 

30 casing can be folded and stored on a rear side of the first casing; the sound 
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collection means is provided at an upper portion of the first casing; and the 
connection terminal is protrudingly provided on another end portion of the 
second casing. 

Further, in the audio recording device of the present invention, a recessed 
5 portion into which the connection terminal is fitted may be formed on a raised 
portion on the rear side of the first casing, and a front end of the connection 
terminal may be covered by a wall of the recessed portion when the second casing 
is folded and stored. 

Furthermore, in the audio recording device of the present invention, a 

10 supporting member which abuts with the connection terminal may be provided 
on the rear side of the first casing. 

When connecting to an external device, the audio recording device of the 
present invention can be directly connected to an external device without the 
intervention of a connection cable simply by inserting the front end of the second 

15 casing into a connection port of the external device, because the connection 
terminal is protrudingly provided on the front end of the second casing. 
Additionally, the second casing can be folded and stored on the rear side of the 
first casing, so when the audio recording device is not connected to a PC or other 
device, the audio recording device can be handled in a compact condition wherein 

20 the connection terminal does not protrude. Additionally, since the sound 
collection means is provided on a top portion of the first casing, suitably opening 
the first casing and the second casing, orienting the second casing downward, 
and placing the audio recording device on a tabletop enables the second casing to 
fulfill the function of a stand and reduces vibration noise collected by the sound 

25 collection means from the placement surface. 

The connection terminal and the second casing of the audio recording 
device of the present invention are protected from deformation and damage, etc., 
due to external force, in particular lateral force, by fitting the connection 
terminal into the recessed portion of the raised portion of the first casing when 

30 the second casing is in a stored state, and foreign matter is prevented from 
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entering an interior of the connection terminal through a front end portion. To 
further prevent entry of foreign matter into the connection terminal, it is 
desirable that the front end portion of the connection terminal is covered by the 
wall of the recessed portion when the second casing is in a folded and stored 
5 state. 

If the supporting member which abuts the connection terminal on the 
rear side of the first casing is provided on the audio recording device of the 
present invention, the connection terminal and the second casing are protected 
from deformation and damage, etc., by external force, in particular force from the 
10 rear surface side, when the second casing is in a folded and stored state. 

BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 is a block diagram which shows a basic configuration of an audio 
recording device according to the present invention. 
15 FIG. 2 is a perspective view of an audio recording device according to the 

present invention as seen from the side. 

FIG. 3 is a longitudinal sectional view along a plane including a line A- A 
of an audio recording device according to the present invention in FIG. 2. 

FIG. 4 is a perspective view of an audio recording device according to the 
20 present invention as seen from the front. 

FIG. 5A is a lateral view of an audio recording device according to the 
present invention, and FIG. 5B is a rear view of the same. 

FIG. 6A is a lateral view of an audio recording device according to the 
present invention with a second casing in a stored state, and FIG. 6B is a rear 
25 view of the same. 

FIG. 7 is a perspective view of an audio recording device according to the 
present invention with the second casing rotated 30° from the stored state. 

FIG. 8 is a perspective view of an audio recording device according to the 
present invention connected to a PC. 
30 FIG. 9 is an explanatory diagram of a mechanism for connecting a 
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conventional audio recording device and a PC. 

BEST MODE FOR CARRYING OUT THE INVENTION 

The following is a description of an embodiment of the present invention, 
5 with reference to the drawings. The same symbols are used for identical or 
similar parts of the conventional device shown in FIG. 9. 

FIG. 1 is a block diagram which shows a basic configuration of an audio 
recording device (l) according to the present invention. A microphone (ll), 
which is a sound collection device, collects audio to be stored and converts it into 

10 an analog electric signal. The analog electric signal is amplified by an amplifier 
(12) and digitized by an A/D converter (13). A DSP (digital signal processor) (14) 
performs compression and other processes on the digital audio signal which is 
input from the A/D converter (13). 

The audio recording device (l) of the present embodiment is provided 

15 with an IC memory (15) as a recording medium for storing audio data. The IC 
memory (15) may be in card form and configured such that it can be freely 
attached and removed to and from the audio recording device (l). A CPU (16) 
performs control for storing the digital audio data input from the DSP (14) in the 
IC memory (15). Since the audio recording device (l) of the present embodiment 

20 is provided with a playback function for audio data, the CPU (16) performs 
control for reading the digital audio data from the IC memory (15). The digital 
audio data read from the IC memory (15) is converted into an analog signal by a 
D/A converter (17) after processes such as decompression, etc., are performed in 
the DSP. The analog signal is amplified by an amplifier (18) and then converted 

25 to audio by a speaker (19). The audio playback device (l) is provided with a 
battery for supplying electric power to internal devices such as the DSP (14) and 
the CPU (16), although this is not shown in FIG. 1. 

The audio playback device (l) is provided with a display portion (21) 
which displays various types of information related to storage and playback of 

30 audio data, device status, etc., and an operating portion (22) through which the 
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user can enter operating commands, such as stopping and starting recording and 
playback, and these are connected to the CPU (16). The display portion (21) 
includes an LCD panel (36), described below, and the operating portion (22) 
includes operating switches (37) and a jog switch (38), described below. An 
5 external connection terminal (23) for connecting to external devices is connected 
to the CPU (16). Additionally, the audio playback device (l) can be connected to 
external devices such as a PC via the external connection terminal (23) and 
transmit data to and from those external devices. The audio playback device (l) 
of the present embodiment is provided with a USB terminal (male) as the 

10 external connection terminal (23) which can transmit data to and from the 
external devices via a USB. 

The audio recording device (l) is provided with a first casing (3) and a 
second casing (5), and folding the second casing (5) in the direction of arrow B 
allows it to be stored in a rear side of the first casing (3). The first casing (3) and 

15 the second casing (5) are both hollow and have an approximately rectangular 
parallelepiped form. One end portion of the second casing (5) is rotatably joined 
to a bottom end portion of the first casing (3) by a hinge mechanism (6). The 
second casing (5) can rotate approximately 180° with respect to the first casing 
(3), from a stored state shown in FIG. 6 to an open state shown in FIG. 2 and FIG. 

20 5. A height, a horizontal width, and a thickness of the second casing (5) are all 
approximately half those of the first casing (3). The external connection 
terminal (23) is protrudingly provided lengthwise to the second casing (5) to an 
end surface (51) of the other end portion of the second casing (5). Raised 
portions (52), for making the second casing (5) easier to hold with the fingers 

25 when rotating it, protrude laterally near the external connection terminal (23) on 
both sides surface of the second casing (5). 

Various devices which make up the audio recording device (l) are stored 
in the first casing (3). The microphone (ll) is stored in the upper end portion of 
the first casing (3), and an opening (32) is provided for collecting sound on an end 

30 surface (31) of the upper end portion of the first casing (3), opposite the 
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microphone (ll). An upper side of the rear surface of the No. 3 casing (3) 
protrudes in a square frustum shape as shown in FIG. 4, and the speaker (19) is 
provided in this raised portion (33), while a plurality of openings (35) to permit 
the passage of audio generated by the speaker (19) is provided on a top surface 
5 (34) of the raised portion (33). An LCD panel (36) is provided on a front upper 
side of the first casing (3), and a total of six operating switches (37) is provided 
below the LCD panel (36). Further, a jog switch (38) is provided on the other 
side of the first casing (3). 

Referring to FIG. 4 and FIG. 5B, a shallow recessed portion (41) into 

10 which the second casing (5) can be fitted is formed on a rear surface of the first 
casing (3). Furthermore, a recessed portion (42), into which the external 
connection terminal (23) can be fitted, is formed connecting to the recessed 
portion (41) on a side of a lower portion of the raised portion (33) of the first 
casing (3). These recessed portions (41) and (42) reduce the risk of damage to 

15 the external connection terminal (23) and the second casing (5) during storage by 
limiting a lateral movement of the external connection terminal (23) and the 
second casing (5). One portion of the rear surface of the first casing (3) can be 
attached and removed as a battery lid (44), and most of a bottom surface of the 
recessed portion (41) is taken up by the battery lid (44). Moreover, instead of 

20 providing the recessed portion (41) into which the second casing (5) can be fitted, 
a pair of convex portions which grasp both side surfaces of the first casing (3) 
may be formed on the rear surface of the first casing (3) instead of the recessed 
portion (41). 

A supporting member (43), which abuts the external connection terminal 
25 (23) when the second casing (5) is stored, is provided on the bottom surface of the 
recessed portion (42), into which the external connection terminal (23) is fitted. 
A thickness of the external connection terminal (23) is thinner than a thickness 
of the second casing (5). Therefore, there is a risk that the external connection 
terminal (23) may be damaged or deformed when a strong force is applied to the 
30 external connection terminal (23) (towards the first casing (3)), because the 



external connection terminal (23) is raised above the bottom surface of the 
recessed portion (42) if only the first casing (3) and the second casing (5) abut 
when the second casing (3) is stored. There is also a risk that the second casing 
(5) may be damaged or deformed by any damage or deformation to the external 
5 connection terminal (23). However, this situation is prevented by the 
supporting member (43) abutting the external connection terminal (23). The 
bottom portion of the recessed portions (41) and (42) may also be formed in a step 
shape, raising the side of the external connection terminal (23), instead of 
providing the supporting member (43). 

10 In the present embodiment, a USB terminal is provided as the external 

connection terminal (23). As is commonly known, a USB terminal comprises a 
plate-shaped member which is provided with four pins on the inner surface of a 
metal tubular member with a substantially rectangular cross section, and a 
space is formed to the side where these pins are located. Accordingly, there is a 

15 risk of dirt or dust, located in pockets or bags, etc., entering an inner portion of 
the terminal through the opening at the front end of the USB terminal, if the 
audio recording device (l) is placed in a clothing pocket or bag, etc. However, 
according to the present invention, the external connection terminal (23) is 
located further inward than the top surface (34) of the raised portion (33) when 

20 the second casing (5) is stored, and a wall (45) of the recessed portion (42) covers 
the front end portion of the external connection terminal (23), as shown in FIG. 
6A. Therefore, the risk of dirt or dust entering the external connection terminal 
(23) is reduced in the audio recording device (l) according to the present 
invention. The second casing (5) is prevented from opening by the front end of 

25 the external connection terminal (23) being caught on an edge of a pocket, etc., 
when the audio recording device (l) is inserted into a pocket or bag. 
Furthermore, as shown in FIG. 6A, it is desirable that a rear surface (53) of the 
second casing (5) is located on approximately the same plane as the top surface 
(34) of the raised portion (33) of the first casing (3) when the second casing (5) is 

30 stored. 
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The position of the second casing (5) can be fixed at angles at 
predetermined intervals with respect to the first casing (3). As a hinge 
mechanism (6), a gear (not shown), on which teeth are formed at intervals of 
approximately 30° is provided inside the second casing (5), are provided on a 
5 hinge mechanism (6), and a meshing member (not shown), engaging some of the 
teeth on the gear, is provided inside the first casing (3). When the second casing 
(5) is rotated, the meshing member elastically deforms in accordance with the 
rotation of the gears, and the second casing (5) clicks at intervals of 
approximately 30°. The configuration for fixing the position of the second 

10 casing (5) with respect to the first casing (3) is not limited to this, and other 
commonly known configurations may be used. Furthermore, the second casing 
(5) may be configured such that its position can be fixed at any angle with regard 
to the first casing (3). 

FIG. 7 is a perspective view of an audio recording device (l) seen from the 

15 front with the second casing (5) rotated approximately 30° from a stored state. 
When the audio recording device (l) is placed in this state on a table or on a floor 
with the second casing (5) in a downward orientation, the second casing (5) 
functions as a stand. Vibration noise communicated to the microphone (ll) 
from a table surface, etc., is reduced during recording as the microphone (ll) is 

20 located at the top portion of the first casing (3), and is separated from the table 
surface or floor surface. Further, when the microphone (ll) is oriented toward a 
source of sound to be recorded as shown in FIG. 7, a good placement is obtained 
for recording sound clearly with the audio recording device (l). 

FIG. 8 is a perspective view showing the audio recording device (l) of the 

25 present embodiment connected to a PC (8), which is an external device. The 
external connection terminal (23) can easily be inserted into a connection port on 
the PC (8), since the external connection terminal (23) protrudes from an end 
surface of the second casing (5) end portion. Further, as described above, the 
position of the second casing (5) can be fixed at intervals of 30° with respect to 

30 the first casing (3), so the first casing (3) can also be positioned vertically. If the 
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audio recording device (l) of the present embodiment is used connected to the PC 
(8) or other external device, there is no need to set aside a location for placing the 
audio recording device (l). Therefore, according to the present invention, in 
narrow work spaces, it is also possible to use the audio recording device while it 
is connected to an external device. 

The above description of an embodiment is for describing the present 
invention, and should not be interpreted as limiting or restricting the scope of 
claims of the invention. Furthermore, it goes without saying that the 
configuration of the parts of the present invention is not limited to the above 
embodiment, and that various modifications are possible within the technical 
scope of the claims. 

INDUSTRIAL APPLICABILITY 

The audio recording device of the present invention can be directly 
connected to a PC or other external device without protrudingly providing a USB 
connection terminal or other connection terminal for external devices on a 
surface of a casing. Additionally, the audio recording device of the present 
invention can record clear audio as vibration noise from the surface on which the 
audio recording device is placed is mostly prevented from being collected by an 
internal microphone or other sound collection means. 
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